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Abstract:

This work consists of two parts. In the first part, a new approach for evaluation of Total
Antioxidant Capacity (TAC) based on the amperometric detection of 2,2-diphenyl-1-picrylhydrazyl
(DPPH) at a carbon nanotubes-modified glassy carbon (CNT/GC) electrode was carried out.
Electrochemical oxidations of DPPH and antioxidants, for examples catechin, quercetin, gallic acid,
trolox and caffeic acid, were studied at the CNT/GC electrode using cyclic voltammetry and
amperometric techniques. The cyclic voltammograms (CVs) of these compounds were firstly
investigated in 40% ethanol-water solution containing 0.03 M KCI in 0.03 M phosphate buffer, pH 7.4.
Comparison experiments were performed with glassy carbon (GC) electrode. Both of the GC and
CNT/GC electrodes offer well-defined oxidation waves for all tested antioxidants. However, the
CNT/GC provides a better sensitivity than GC electrode (8-30 times). The results from amperometry
indicated that CNT/GC enable very sensitive and stable amperometric measurements of DPPH free
radical. Capacities of the tested antioxidants were evaluated by amperometric detection of the
residual concentration of non-reacted free radical. A simple amperometric detector for evaluation of
TAC was constructed and applied to flow injection analysis (CNT/GC-FI). Wide linear calibration
curves were observed for all tested antioxidants. The detection limits at a low UM level were
obtained.

In the second part of this work, a high throughput screening (HTS) system for assaying TAC
is developed using microfluidic technology. The indicator reaction was adopted from a catalytic effect
of Co(ll))EDTA complex on chemiluminescence (CL) reaction between hydrogen peroxide (H,O,) and
luminol. Specifically, the system is based on the continuous monitoring and detection of a loss in

chemiluminescence, which is related to the total scavenging capacity of a sample solution towards
H,0, and HO'. The HTS system yields outstanding measurement precision (%RSD = 0.73) and

processes minute volumes of reagents (~150 LlL/analysis). Moreover, the system offers high sample
throughput (~180 injections/hour) and therefore suited for mass screening of real-world samples. This
method was successfully applied to evaluate antioxidant contents in some plant extracts such as Thai

indigenous vegetables/herbs and generic fruit available in Thai markets.
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